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I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 



5-8 as originally filed 

9 as received on 05/02/2001 with letter of 01/02/2001 

1-4 as received on 06/07/2001 with letter of 04/07/2001 

Claims, No.: 

1-8 as received on 06/07/2001 with letter of 04/07/2001 
Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-8 

No: Claims 

Inventive step (IS) Yes: Claims 1-8 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-8 
No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1:US-A-4 911 784 (HENSEL BERND ET AL) 27 March 1 990 
D2:llS-A-5 688 389 (TAYLOR CLIFFORD L ET AL) 18 November 1997 



Novelty: 

The subject-matter of the independent claim 1 is novel, since none of the cited 
documents reveals a holder for supporting a series of drills in a vapour deposition 
chamber wherein the tips of the drills are projecting outwards from the holder and the 
shanks of the drills are supported by a perforated support wall and stop means. 

The subject-matter of the independent claim 8 is novel, since none of the cited 
documents reveals a method of vapour-deposition coating the tips of a series of drills 
which are inserted into a hollow holder, wherein after the deposition of the coating a 
gas is admitted to circulate through the hollow interior of the holder. 

Prior Art: 

D1 discloses (cf. col. 8, line 21-26 and fig. 8) a holder for supporting a series of drills 
with an array of apertures and with supports being provided for the inserted drills and 
stop means for locating the tips of drills of the same diameter projecting to substantially 
the same extent from the wall. The tips of the drills do however not project outward 
from the holder but inward. Thus, the tips can not be coated separately from the rest of 
the drill. 

D2 discloses (cf. col. 3, lines 40-46 and col. 10, lines 22-46) a hollow carrier for 
substrates to be coated, with perforated walls to receive the substrates. Those parts of 
the substrate which are to be coated project outward from the wall, which allows a 
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selective coating of a portion of a substrate. In D2 the carrier is used for coating 
cathode ray tubes. Fig. 14 discloses a collar (cf. Nr. 81) which supports the end of a 
cathode ray tube, but there are no support walls and stop-means inside the carrier. 

Inventive Step: 

The design of the holder including the perforated support wall and the stop means 
makes it possible to coat only the tip of the drills and to cool the shanks. The technical 
problem solved by the subject-matter of claim 1 is to provide a drill-holder for separately 
coating the tips and cooling the shanks of the drills. 

The effect of the gas circulation through the interior of the holder is that the shanks of 
the drills are cooled (cf. page 9). The technical problem solved by the subject-matter of 
claim 8 would therefore be to provide a method for coating the tips of drills wherein the 
process cycle time can be reduced by an effective cooling. 



Form PCT/Separate Sheet/409 (Sheet 2) {EPO-Apri! 1997) 



05-02-2001-' " Ei'O-r-3 1. GB 00000271 S 

up, engaging those stems in a manner which ^pe'rmits them 
to rotate freely. During the vapour deposition process, 
which is typically performed at a temperature of 500°C 
under high vacuum, the towers are rotated continuously 
5 with the turntable. Each tower is also rotated by the 

drives to the spindles on which they are mounted, so that 
each bank of drills is intermittently exposed to the 
plasma zones in the outer peripheral region of the 
chamber to assist the evenness and spread of coating of 

10 the exposed tips. 

When the coating process has been completed 
nitrogen is introduced into the chamber to reduce the 
vacuum and assist cooling. The gas path between the 
spaced collars 58,64 the lids allows a convection flow 

15 through the interior of each tower so that the drill 
shanks are also cooled, the flow permeating the full 
height of the tower from the gaps at the drill flute 
recesses in the hollow walls. The convection flow 
through the vented lid gives a more uniform cooling the 

20 process cycle time can thus be reduced, without risk of 
oxidation on the surface of the drill. shanks when they 
are exposed to the surrounding air. 
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METHOD AND MEANS FOR DRILL PRODUCTION 

This invention relates to the production of 
drills and in particular to the application of coatings/ 
such as ceramic coatings, to drills. 

It is known to coat the point and flutes of a 
fluted high speed steel drill with a ceramic such as 
titanium nitride or aluminium titanium nitride to improve 
wear or cutting performance. The application of such 
coatings adds considerably to the cost of the drill, 
however. 

It would be possible to lower the cost by 
limiting the coating to the drill point and the region 
immediately behind the point, but the cost of the coating 
material although significant, is only one factor of the 
total cost. Ceramic coatings are typically applied by 
physical vapour deposition (PVD) in a vacuum chamber, by 
such processes as evaporative arc or electron beam or 
sputtering, and the considerable cost of operating such 
equipment is a major factor, but there is little 
difference in process time with the length of the drill 
being coated. 

US 4911784 discloses a holder loaded with drills 
arranged internally of zhe holder in herringbone fashion, 
the drills to be coated with a hard coating of titanium 
aluminium nitride. 

The present invention aims to provide an improved 
method and means by which a coating can be applied to 
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drills, in particular to apply a coating to a limited 
portion at and near the drill tip to provide a wider 
commercial application for coated drills. 
According to one aspect of the invention, a hollow holder 
is provided for supporting a series of drills in a vapour 
deposition chamber to allow a ceramic coating to be 
deposited on regions of the drills extending from their 
tips, the holder comprising at least one perforated outer 
wall provided with an array of apertures into which the 
drills can be inserted, characterised by the drills are 
inserted with said regions projecting outwards from the 
holder, a support wall within the hollow interior of the 
holder for the or each perforated outer wall parallel 
with and spaced from the outer wail and provided with a 
corresponding array of apertures for locating the 
inserted drills with their shanks substantially parallel, 
stop means within the hollow interior of the holder 
spaced inwardly of the or each support wall for locating 
the tips of drills of the same diameter projecting to 
substantially the same extent from the outer wall, the 
hollow interior of the holder and the locating of the 
drills being such that the part of each drill inwards of 
the outer wall is shielded from the exterior but is 
exposed to the atmosphere within the interior of the 
holder. 

The stop means can be formed by a back wall in 
the interior of the holder, parallel to said outer wall 
and to said support wall. 
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Typically, the active zone of a PVD chamber is 
close to its inside wall. To assist even application of 
the coating, it is known to rotate the articles to be 
coated to vary continuously the exposure of the surfaces 
to the vapour. Thus, by using a turntable the articles 
can be circulated along the periphery of the rotary path. 
It is also known to mount articles to be coated on 
planetary carriers rotating on axes parallel to the 
turntable axis, so that the articles are given a double 
rotation. 

To aid the efficient use of such a planetary 
motion system, the holder may have a hexagonal outer 
periphery, alternate walls of said holder being 
perforated with an array of apertures into which the 
drills can be inserted. 

The walls of the hollow holders according to the 
invention may be relatively thin to keep the thermal mass 
of the holders low, giving quicker heating and cooling at 
the beginning and end of the vapour deposition cycle, so 
as to reduce the cycle time. It is known to admit an 
inert gas into the chamber at the end of the cycle to 
increase the rate of cooling and preferably the holders 
are so arranged that the gas is allowed to circulate 
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through the hollow interior of the holders also. 
However, the shanks of the drills must be shielded from 
the deposition material if they are not also to be 
coated, so the tops of the holders must be closed. 

In accordance with a preferred feature of the 
invention, the holder is provided with a lid that shields 
the hollow interior from above, said lid being provided 
with a passage for facilitating the venting and cooling 
of said interior after application of the PVD coating. 

According to another aspect of the invention 
there is provided a method of vapour-deposition coating 
the tips of a series of drills in which the drills are 
inserted in a hollow holder having a polygonal plan form 
with the tips to be coated projecting from at least one 
outer face of said polygonal form, the holder with the 
inserted rips being rotated in a vapour deposition 
chamber to allow each- of the drill tips to project from 
the holder towards the periphery of the chamber for at 
least a part of the processing period, and a gas being 
allowed to circulate through the holder interior after 
deposition of the coating to assist cooling of the 
drills. 

The invention will be described by way of example 
with reference to the accompanying drawings, in which: 

Figs. 1 to 3 are side, plan and transverse 
sectional views respectively of a first form of holder 
according to the invention, 

Figs. 4 and 5 are side and plan views of another 
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CLAIMS 

1. A holder (2) for supporting a series of drills 

(D) in a vapour deposition chamber (V) to allow a ceramic 
coating to be deposited on regions of the drills (D) 
extending from their tips, the holder (2) comprising at 
least one perforated outer wall (4) provided with an 
array of apertures (6) into which the drills (D) can be 
inserted, characterised by the drills (D) are inserted 
with said regions projecting outwards from the holder 
(2), a support wall (8) within the hollow interior of the 
holder (2) for the or each perforated outer wall (4) 
parallel with and spaced from the outer wall (4) and 
provided with a corresponding array of apertures for 
locating the inserted drills (D) with their shanks 
substantially parallel, stop means (10) within the hollow 
interior of the holder (2) spaced inwardly of the or each 
support wall (8) for locating the tips of drills (D) of 
the same diameter projecting to substantially the same 
extent from the outer wall (4), the hollow interior of 
the holder (2) and the locating of the drills (D) being 
such that the part of each drill (D) inwards of the outer 
wall (4) is shielded from the exterior but is exposed to 
the atmosphere within the interior of the holder (2) . 

2. A holder (2) according to claim 1 wherein the 
stop means comprise a back wall (10) in the interior of 
the holder (2), parallel to said outer wall (4) and to 
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•s 

said support wall (8) . 

3. A holder (2) according to claim 1 or claim 2 
having a polygonal outer periphery, said at least one 
outer wall (4) forming at least one face of said 
periphery. 

4. A holder (2) according to claim 3 and having a 
hexagonal outer periphery, alternate walls (4) of the 
holder (2) being perforated with an array of apertures 
(6) into which the drills (D) can be inserted. 

5. A holder (2) according to any one of the 
preceding claims provided with a lid (52) shielding the 
hollow interior from above, said lid (52) being provided 
with a passage for permitting gas flow between the 
interior and exterior of the holder (2) . 

6. A holder (2) according to any one of the 
preceding claims provided with means (32,34,36) for 
stacking of the holder (2) with a second holder (2) 
having a corresponding outer wall (4) configuration. 

7. A holder (2) according to claim 6 having top and 
bortom faces (34,36) for abutment together whereby the 
two corresponding holders (2,2) can be supported one on 
the other, and a flange (32) projecting over said 
abutment of the faces (34,36) for providing a closure for 
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the joint between the abutting faces. 

8. A method of vapour-deposition coating the tips of 

a series of drills (D) in which the drills (D) are 
inserted in a hollow holder (2) having a polygonal plan 
form with the tips to be coated projecting from at least 
one outer face (4) of said polygonal form, the holder (2) 
with the inserted tips being rotated in a vapour 
deposition chamber (V) to allow each of the drill tips to 
project from the holder (2) towards the periphery of the 
chamber (V) for at least a part of the processing period, 
and a gas admitted to the chamber (V) after deposition of 
the coating being allowed to circulate through the hollow 
interior of the holder (2) . 
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